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GEOLOGIC Mt 


OF THE 


AULLLY QUADRANGLE 


The formations represented in this very interesting area extend 
from near the top of the Siluric continuously upward into the Upper 
Devonic. The region is one of many fine exposures and though the 
topography has been in some measure modified by the accumulations 
of the soil cap, yet here are many typical and classical outcrops of 
_ the New York formations. It is moreover withinseasy reach of Syra- 
~ cuse and on this account it is believed the map will be. found specially 
useful to the many students of geology in tha ‘city and scattered 
elsewhere over the neighboring country. _ ee eee 

The units of sedimentation here described may sbe grouped as 
follows: 


eee 


Ithaca _ Ithaca flags and sandstones 
 . ; | Portage — Sherburne flags 
Neodevonic | Senecan Genesee Genesee shale 
<= Tully Tully limestone _ : 
e Moscow shale _ earee 
a (Hamilton 4 Ludlowville shale 7 
( Erian ae Skaneateles ae ; ee 
oa [Marcellus ecsiaat eo | 
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SILURIC 
Camillus shale 


This term has been applied to the gypseous shales lying above the 
horizon of the salt and forming one of the stratigraphic integers of Jj 
the Salina group. It is the lowest formation represented on the map 
and only the upper portion of the shales to a thickness of about 40 
feet is here exposed. The rock is a soft, dark gray shale containing a 
varying proportion of gypsum, usually in thin uneven seams or 
lenses. It is abundantly exposed and has been extensively quarried 
in the towns of Camillus, Elbridge and DeWitt in Onondaga county, 
Springport in Cayuga county and Phelps in Ontario county and is 


“ce 


commonly known as “ plaster rock.”’ Though it is present in this 
area it has been excavated by erosion and then covered so deeply by 
alluvial accumulations through the Onondaga valley that at no place 
are the shales well displayed, and the estimate of its thickness as 
given is based on data derived from adjoining regions. Farther 
north in the town of DeWitt outside the boundary of this map, this 
rock is much thicker and at about 100 feet below the top of these 
shales, near the Heard quarries, there are some layers of limestone 
which contain in considerable abundance the species Leperditia 
scalaris Jones. 
Bertie dolomite ~~ 

This division of the Salina group, taking its name from its ex: 
posures in the township of Bertie, Ontario, is here composed of fine 
dark gray waterlime weathering to light drab, \ with a brownish o 
yellowish shade. At the base of the entire exposure which 80 
as exposed and calculated, is woo I 5 feet — II Pre are: 
Opa fase ae stratum, i 
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on this quadrangle. At the Heard gypsum quarries in DeWitt, 
north of the quadrangle boundary, they may be seen overlying the 
Camillus shale and also in the abandoned Sweet quarry, 2 miles west 
of Marcellus station. The horizon is characterized by the presence 
in places of a great abundance of the crustaceans, Eurypterus, 
Pterygotus, Eusarcus etc. These singular creatures which appear 
to have attained the culmination of their development at this period 
in the geologic history of New York are not found here so frequently 
as at certain well defined localities to the east and west of this area, 
namely at Jerusalem hill, Herkimer co. Union Springs, Cayuga co. 
and Buffalo. Besides the remains of the Eurypterids there is an 
abundance of Leperditia scalaris Jones, a small Loxonema 


and Lingula sp. but these fossils all appear to be of rare occurrence. 


Cobleskill dolomite 


Next in order comes a very hard, rather fine grained dark gray 
limestone, here little altered by weathering, but jarther west in the 
State where it is commonly known as the “ bullies ” and is less 
pure, its color changes to a yellowish brown and it has a somewhat 
mottled appearance. The shearing marks known as S tylolites 
and small accretions of selenite and calcite crystals are common 
throughout the mass. In some localities this formation is quite fos- 
siliferous, 60 species having been reported by Hartnagel from Scho- 
harie county, 30 from the dark limestone of Frontenac island in 
Cayuga lake and 13 in the “ bullhead”’ of Erie county. The low 
level of the country over the northern part of this map affords no 
favorable outcrops of this formation though it is unquestionably 
present as indicated by the contour of the topography and probably 
attains a thickness of about 6 feet. It appears however on Butternut 
creek below Jamesville and is exposed at the top of the section at the 
Heard gypsum quarry at DeWitt and at Browns falls on the west 
branch of Limestone creek, 114 miles southwest of Manlius. The 
rock contains some fossils and the characteristic species are 
Spirifer ¢rispus var. corallinensis Grabau, Whit- 
Bieldella michooatas Hall -Chonetes gersey ems 
is Weller and Stropheodonta bipartita Hall. 


zee 
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Rondout waterlime 

The preceding formation begins the series which represents the 
Manlius group. The deposition of waterlimes continues and the 
Rondout division is composed of a thickness of about 40 feet of 
hard, dark, blue gray dolomitic limestone weathering to a light drab, 
in layers of from 6 inchés to 2 feet in thickness, some of which, in 
the upper part, are highly straticulate in appearance on account of 
thin seams of waterlime at intervals of 14 to 1 inch.” In some near-by 
exposures the lower part is more or less brecciated and contains 
many irregular cavities of which a large proportion was caused by 
the dissolution of the little coral Cyathophyllum hydrau- 
licum Simpson. These beds are exposed but slightly in this 
quadrangle in the vicinity of the Dunlop limekiln, 114 miles north 
of Jamesville; in the bottom of the cliff at White lake, 114 miles 
northeast of Jamesville and in a deep ravine in the northeast corner 
of this quadrangle. It is more favorably exposed in many places 
in the vicinity of Manlius. The fossils Cyathophyllum 
hydraulicum Simpson and Leperditia alta, together 
with Spirifer vanuxemi are common and characteristic of 
the horizon. 

Manlius limestone 

Very dark blue black, when fresh weathering to a light bluish 
gray, and after long exposure having a straticulate appearance pro- 
duced by thin seams of impure limestone or waterlime at intervals : 
of %4 to 2 inches or more. This rock attains a total thickness of not — 
less than 74 feet and occurs mostly in even layers from 6 inches j 
to 2 feet in thickness, which split easily along lines of deposi- 


tion, and some layers have a smooth cross or “ diamond” fracture. 
It is very hard but rather brittle. At the top this formation includes 
two layers of impure dolomitic limestone extensively quarried in 
this vicinity for cement. At Jamesville the lower layer is 4 feet, 6 
inches thick and increases slightly toward the west, while the upper 
is 3 feet, 6 inches thick and decreases in that direction. These 
are separated by 2 feet, 11 inches of dark laminated “ diamond tock,” 
the quarryman’s term for the rock above described. The cement 
rock is lighter colored and more compact, showing but faint tinea 
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of deposition and breaking with a conchoidal fracture. These beds 
are seen, in the lower part, along the road leading south from James- 
ville to the reservoir on the west side of Butternut creek and in the 
cement beds in the Alvord quarries opposite the north end of the 
reservoir on both sides; also along the west side of Onondaga valley 
in the rear of the cemetery north of Dorwin’s Springs, at several 
outcrops on the east side north of the reservation quarry, in the cliffs 
at the Jamesville, Green lake and the White lakes and in the ravines 
in the northeast corner of the quadrangle. In some of the blue layers 
fossils are quite abundant and of these Leperditia alta, 
Spitiiers vanuxemi, Stropheodonta  vari- 
striata are most common. There are also many large masses 
of Stromatopora and Orthothetes interstriatus, 
memaetreluciia -lacvis,; W. sulcata, Holoped 
antiqua and Tentaculites gvracarthus also occur 
in this horizon. The two cement layers are neat}y -barren through- 
put this region: Eurypterus femipes has. been found at 
Split Rock and at Manlius but has not-been reported from this 


b 


quadrangle. 
DEVONIC 


Helderbergian limestone 

Between the top of the Manlius and the Oriskany sandstone is a 
mass of limestone beds varying somewhat in appearance and attain- 
ing a total thickness of about 4o feet. These are very dark blue 
eray rocks weathering light bluish or ashen, in layers from I to Io 
feet in thickness, some of these layers being laminated and splitting 
readily along lines of deposition. Others are more compact and 
have no regular fracture, being composed largely of masses of 
Stromatopora and Favosites. These rocks were referred to the Hel- 
lerbergian limestones though it is not at present easy to correlate a) 
them closely with the subdivisions of that series as developed in the 
region of typical outcrops in eastern New York. The statement, 
10wever, may be safely ventured that they are the westernmost rep- 
-esentatives of the lower deposits of that series, viz the Coeymans 
imestone and the New Scotland limestone. 

These beds are exposed in the Alvord quarries northwest of the 
famesville reservoir, on both sides of the valley; also in the cliffs at 
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the Green lake, 114 miles west and the White lake, 2 miles north- 
east from Jamesville. They are also seen in the Onondaga valley 
in the old quarry east of the cemetery, 1% mile north of Dorwin’s 
Springs and in several other quarries and ledges on both sides be- 
tween the north line of the quadrangle and the reservation quarry. 
The rock thins out and disappears at Split Rock near the northwest 
corner of this quadrangle but reappears farther west and is 17 feet, 
9 inches thick in the Corrigan quarry on the Skaneateles outlet. 
Fossils abound, specially Stromatopora, Favosites and Leperditia; 
Spirifer cyclopterus, Leptocoelia, Leptostrophia 
becki, Leptaéna rhomboidalis, Metist etme 
laevis, Rhynchospira formosa, Déntacudiges 
elongatus and a few other species have also been recognized 


and these occur most abundantly in the upper part of the strata. 


Oriskany quartzite 


This formation is very variable in thickness, sometimes not more 
than 4 inches and sometimes 6 to 7 feet. It is a light gray occa- 
sionally pinkish granular quartzite. The basal part which is nodular 
for a few inches, usually contains flattish fragments of dark hy- 
draulic limestone. In some of the localities the sand grains are 
well cemented and the rock durable, at others it is friable and 
weathers to a dark rusty brown. In the northeastern corner of this 
area it composes the lower part of the layer 2 feet 3 inches thick, 
the upper part of which is limestone into which-the transition is very 
gradual. Near Jamesville it is 3 feet, 6 inches thick, dark colored 
and friable and on the west side of the Onondaga valley opposite 


Onondaga Castle, it is 5 or more feet thick, light colored and quite 
durable. : 


The rock is exposed in the ravines and north of the highway to 


Manlius, 4 miles east of Jamesville, in the cliffs at the White lakes 
and the Green lake, in the Alvord quarry south of Jamesville, in 
the highway near the Reservation quarry and in ledges northward 


on the east side to the Jamesville road. On the west side opposite 


Onondaga Castle it is shown in a prominent ledge near the highway 
and extends for about %4 mile, the rock here being a clean sandstone. 
Many loose blocks are scattered along the side of the valley north- 
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ward. In the Solvay salt wells in Tully valleythe Oriskany sand- 
stone was found to be 15 to 18 feet thick and it is 18 feet thick at the 
Corrigan quarry on the Skaneateles outlet. East and west of this 
area the rock thickens and thins, sometimes entirely disappearing 
from the succession as at Split Rock quarry where it appears at one 
end of the quarry and is absent at the other. This succession of 
lentils begins in the eastern part of the State and gradually disap- 
pears westward and fron: Ontario county to Lake Erie-it is simply a 
thin continuous mantle of sand, sometimes quartzitic, which has evi- 
dently been washed from a shelving and eroded shore extending as 
far as Buffalo. 

The fossils of this rock are those found more abundantly in the 
better development of the sandstone as at Oriskany Falls and Yaw- 
gers woods, Union Springs. Spirifer arenosus is common 
asawel as Deptaena ventricosa, Hipparionyx 
proximus, Meristella lata and a few other forms. 
Rensselaeria ovoides, one of the #hdex fossils of the 
horizon, is rare in this vicinity. a 


+ 


Onondaga limestone 


This important limestone formation attains a thickness of 65 to 70 
feet, increasing slightly from east to west. It is a series of light 
bluish gray, glistening, semicrystalline limestone strata in even con- 
tinuous layers from 1 inch to 2 feet, 6 inches in thickness, separated 
by thin seams of dark calcareous shales. Many of these layers are 
highly pure limestones but others not confined to any particular — 


horizon are shaly and more or less impure. Flattened nodules of 


dark blue or black chert, sometimes in continuous sheets, occur 
unevenly distributed throughout the entire mass, though most com- 
mon in the upper part. In the region west of the area under con- 
sideration the lower beds of this limestone are usually comparatively — 
free of chert and are highly abundant in corals, these corals having 


formed very extensive reefs along the shore of the ancient continent, 


but this is a characteristic not continuous throughout the sections 


of the formation in the State and from here eastward the lower | 
layers contain considerable amounts of chert, rather uniformly dis- 


tributed through the entire mass of the limestones. Formerly the 


i Pe 
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term Onondaga limestone was applied to the lower and purer layers 
and the name Corniferous limestone attached to the chert-bearing 
upper deposits, but this distinction, while an important one locally, 
has given way to the application of the term Onondaga to the entire 
formation. 

Outcrops of the Onondaga limestone are frequent in the vicinity 
of the road leading from Jamesville to Manlius. A large quarry on 
the east side of the Jamesville reservoir is in this rock and there are 
large exposures of it along the creek above the Alvord quarry south 
of Jamesville; also on the road from Jamesville to East Onondaga 
and along the east side of the Onondaga valley in the Reservation 
and other quarries, Near the highway south of Indian Village and 
along the west branch of Onondaga creek to 3 miles northwest of 
South Onondaga it is also well seen. 

Fossils are everywhere abundant but not always easy to extract. 
The species which the observer may expect to find are those of the 
formation generally and therefore the student is referred to such 
lists of these fossils and detailed descriptions of them as have been 
given in other publications on this subject. The most common how- 
ever are the following: Atrypa reticularis, Leptaena 
rhomboidalis, Stropheodonta concava, S. in- 
‘aequisitiata, Spirifer.acumina tus, Sy dive 
catus, and some other brachiopods; the cephalopods 
Cyrtoceras undulatum, Gyroceras trivolve; 
the trilobites Odontocephalus selenttrus and Pha- 


cops cristata var. pipa; large crinoid columns are also 
common at some horizons. 


Marcellus shale 
Including the Agoniatites limestone 


The term Marcellus shale has been generally applied heretofore to ~ 


the entire series of black, blue black and blue gray shales lying 
above the Onondaga limestone and the presumptive base of the 
Hamilton series of shales and limestones. The distinction between 


this formation and the shale formation of the Hamilton has always” 


been a matter of pure convention as one mass passes into the other 
with very gradual change in color and equally gradual change in 
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the fauna. On behalf of a more exact basis for correlation we have 
already proposed to restrict the term Marcellus shale to that part 
of the series best exposed in the hill at Marcellus village! This is 
the lower portion of the mass and is well defined. At the base the 
rock is a dark gray, somewhat calcareous and bituminous shale with 
very thin layers of impure limestone. It gradually becomes less cal- 
careous and a deeper black for a distance of 13 feet. Here appears 
a stratum of hard bituminous limestone 2 feet-and 6 inches in thick- 
ness and this has been generally known as the Goniatite limestone 
but which for precision of expression is better termed the A gonia- 
tites limestone on account of the prevalence of the species A gonia- 
tites expanus Vanuxem. This layer is a lentil in the Mar- 
cellus shales though one of wide extent. Both below and above 
the Agoniatites limestone the shales are densely black and bitumi- 
nous to the top of the formation. In the upper layers are occasional 
thin leaves of limestone and also rows of symmetrical subspherical 
concretions from a few inches to 2 feet in diaméter. At the top this 
shale mass gradually becomes more argillaceous #fid lighter colored 
and on the map the line of separation from the succeeding formation 
indicates the horizon at which the black shale no longer constitutes 
the larger proportion of the rock. The thickness of the entire mass is 
100 feet. 

These Marcellus shales are not well exposed in their entirety any- 
where on this quadrangle though a small ravine on the west side of 
Onondaga Valley 1 mile south of the north line of the map shows 
the base of the section at 760 feet A. T.; also the Agoniatites lime- 
stone and a part of the upper black shales above. The limestone 
outcrops in the Manlius road 2 miles east of Jamesville and the black 
shales on the east slope of the same hill. There is a small outcrop 
of the limestone on the brook that crosses this road at the next 
four corners about 20 rods above the road. The limestone forms 
the crest of a small cascade 40 rods south of the Manlius road in 
Gifford’s glen, a small ravine near the schoolhouse of district no, 8, 
in the southwest corner of the town of Manlius, and 34 mile within 
"the east line of this quadrangle. The limestone here is in three 


1N. Y. State Mus. Bul. 63. p.14. 
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layers, the lower one I foot, the second 1 foot, 2 inches and the 
upper 6 inches thick and is exposed for a short distance in the sides 
of the ravine, where it contains the interesting fauna of the stratum 
in excellent preservation. It is again seen on the highway on the 
west branch of Onondaga creek near the west line of the quadrangle, 
together with a small exposure of black shale. The lower black ~ 
shales are exposed just above the forks of the creek 1 mile south- 
east from Indian Village, and the upper part of the formation in 
the highway and cliff on the east side of Onondaga creek near the ; 
south line of the Indian Reservation. 
‘This Agoniatites limestone can not be traced very far to the east 
but westward it is continuous to Union Springs, Cayuga co. and 
Phelps, Ontario co., where it loses its individuality. In the black 
shales fossils are rare except at the base of the formation where 
Liorhynchus limitaris is very abundant and sometimes 
produces calcareous lenses. With it are associated Orbicu e 
loidea.minuta, Chonetes mucronatts, Actinop= 
teria. muticata, Pterochaenia iragilisg Styli 
lina fissurella, Orthoceras subulatum anda few 
other species, all of which are of tenuous shell and rather diminutive — 
size, indicating the deterrent effect on growth of the conditions in — 
which the fauna was involved. Occasional remains representing the — 
arthrodirous fishes have been found. _ ae 
The Agoniatites limestone is more prolific in species which are ir _ 
~ large part peculiar to it and are often finely preserved, specially 
portant and significant here being the assemblage of ce 
ai The. eis: which one = pnts from shibsnch aie fo 
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Cardiff shale 


This name has been applied to the upper beds commonly embraced 
under the unrestricted term Marcellus shales. These are for the 
most part blue gray shales at the base, being soft and argillaceous 
with frequent layers of darker shale. Ascending, the mass becomes 
lighter in color and near the top are some layers which, on exposure, 
become very light gray and the darker layers are thin and less fre- 
quent. Toward the top are occasional thin-calcareous layers and 
small concretions. This division maintains its general character to 
the east and also westward but in the latter direction becomes 
thinner. The thickness of this mass is about 175 feet. 

Exposures are found in two ravines on the east side of Onondaga 
valley, 1% and 1% miles north of Cardiff, at the salt well 1 mile 
south of Cardiff, at the mouth of the Bear mountain ravine 214 miles 
southwest and also along the dugway road leading to Maple Grove 
3 miles northwest; likewise in the ravine I mile south of South 
Onondaga; 1 mile southeast from Indian Vilage ; 1% and 2 miles 
southeast from Jamesville. The contact with the succeeding 
division is best shown near the mouth of Bear mountain ravine. 

The fossils of this rock are of infrequent occurrence and poor in 
preservation. Toward the top are found impressions of Parodic- 
eras discoideum, Bactrites and Orthoceras and some thin 
layers contain Strophalosia truncata with Liorhyn- 
chus limitaris and L, multicostata in large numbers. 
L. limitaris is by far the most abundant species here as it is of 
the darker shales below and the horizon at which it ceases to be 
common and where new forms not seen below appear, is taken as 


the upper limit of the formation. 


Skaneateles shale 


The term Hamilton group as it has been employed in the New 
York nomenclature has been subject to misuse. The term was 
originally used by Vanuxem in the form “ Hamilton group” to de- 
scribe certain beds of sandy and argillaceous shales typically exposed 
at West Hamilton, Madison co. Strictly speaking, the only proper 
application of the term is to these beds and their stratigraphic equiva- 
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lent. Subsequently the formations, which were termed by Vanuxem 
and Hall Skaneateles shale, Olive shale, Ludlowville shale, Encrinal 
limestone and Moscow shale, were grouped together under the name 
Hamilton group and by James D. Dana Hamilton group was made 
to include the Marcellus shale, Hamilton shale and Tully limestone. 
We now find ourselves compelled to fall back on the original nomen- 
clature of the units, and the term Skaneateles shale is here applied 
to that bed of strata for which the name was originally used by 
Vanuxem. These rocks have a thickness of 335 feet in this quad- 
rangle, decreasing toward the west. They are at the base for 20 feet 
soft blue shales in which fossils are much more abundant than in 
beds of somewhat similar aspect constituting the Cardiff shale be- 
low. In the Onondaga valley these are overlain by a compact blue 
limestone about 1 foot thick which, in the Bear mountain and other 
ravines, produces a cascade. Above these limestones the shales are 
sometimes light bluish gray but mostly quite dark and very soft. 
~Small concretions are abundant in the lower part of the beds both 
above and below the limestone. Near the top of the shales there are 
occasional thin lentils of limestone composed of masses of fossils. 

The most favorable exposure of these beds is that in the Bear 
mountain ravine 1 mile west of Tully Valley where the entire sec- 
tion of this division is exposed. Others in the Onondaga valley are 
in the ravine at Tully Valley; that east of Cardiff; that 1 mile south 
of South Onondaga and the Joshua ravine 1 mile farther west. In 
the Butternut creek valley along the Delaware, Lackawanna & West- 
ern Railroad in the vicinity of Onativia and northward and also 
in the lower part of the Conklin’s falls ravine and several others on 
the east side of the valley to the Jamesville-Pompey Hill road, there 
are additional outcrops; and the shales are also to be seen on the 
north slope of Pompey hill, 2% to 5 miles southeast of Jamesville. 

The shales at the base of the formation and the limestone contain 
many brachiopods, specially Spirifer, Productella and Liorhynchus 
and some cyathophylloid corals. In the upper soft shales the brachio- 
pods, lamellibranchs, Pleurotomarias, goniatites, trilobites and 
crinoids characteristic of the Hamilton fauna are distributed un- 
evenly throughout the beds but nowhere in large numbers. 
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Ludlowville shale 

A large part of this division consists of beds of sandy olive shale 
and laminated sandstones which appear on the sides of the Onon- 
daga valley south of Cardiff as escarpments or terraces. There are 
alternations of soft dark shales like the Skaneateles beds but the 
sedimentation taken as a whole is much coarser than in that division 
or in the horizon of the typical Ludlowville shales on Cayuga lake 
and westward. The thickness of the mass is 350 feet at its maximum, 
thinning toward the west. The upper limit is marked by an uneven 
layer of hard bluish encrinal limestone at some exposures quite com- 
pact and about 1 foot thick but at others in the eastern part of the 
quadrangle concretionary or coarsely nodular. It is continuous to- 
ward the west, appearing in the cliffs along Cayuga lake south of 
Aurora and in Ontario county. The entire section is exposed in the 
Fellows falls ravine but is not accessible except at times of low 
water. There are many escarpments, ledges, field outcrops and 
ravines on both sides of the Onondaga valley outh of Cardiff that 
afford favorable exposures of all parts of the formation. There are 
extensive outcrops 34 mile northeast of the village of Lafayette, and 
2 miles north and northeast of the village of Pompey; also along 
the highway on the hillside 114 miles northeast of Apulia, station; 
and ‘the terminal limestone with the underlying shales may be seen 
in the bed of the small stream that crosses, I mile from the corner, 
the road leading north from the Apulia-Fabius highway 3 miles east 
of Apulia station. This limestone is also seen in the road leading 
north on the east side of Kingsley hill; 11%4 miles west of Maple 
Grove, in the town of Otisco. The sandy layers are exposed at the 
mouth of Bucktail ravine at Spafford valley and in an escarpment 

on the east side of the Otisco valley. yeahs 
These rocks are the most profusely Fonsilntevoes: of any in the 
quadrangle and some of their localities and specially the exposure 
‘in the ravine at Pratts falls just to the east of the quadrangle, have 
furnished extensive collections for many years, for paleontologic 
study. The series of species is not an extensive one but the pre-_ 
dominating forms are the lamellibranchs and brachiopods. Beds of 
—cyathophylloid or so called staghorn corals are found in it, an ex- 
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tensive one being exposed in the Fellows falls ravine 3 miles west of 
Tully. Here also occurs with some frequency the large trilobite 
Homalonotus dekayi which is very rare in more westerly 
outcrops but even more abundant in Madison county. The composi- 
tion of the fauna as a whole is interesting in the extreme and no 
more favorable collecting ground could be indicated to the student 


of fossils than the several outcrops of this formation. 


Moscow shale 


In western New York there lies between the Ludlowville and 
Moscow shales a limestone which has usually been termed the En- 
crinal limestone though it is now recognized that this name was 
applied by the early geologists and has been since, to limestones 
lying at different horizons. This dividing limestone is now known 


as the Tichenor and if there is any representative of it so far to the ~ 


east as this, it may be the summit layer we have just considered 
under the foregoing caption. The Moscow shales are a soft 
dark gray argillaceous mass that weather to a much lighter shade 
and attain a thickness of 180 feet. There is but little lime carbonate 
in the rocks, represented by occasional irregular concretions and thin 


calcareous lenses. The formation as a whole is soniewhat darker 


and less calcareous and also less fossiliferous than in its extent 


westward. The upper limit of the formation is the “base of the 


od 


Tully limestone. 


These rocks are seen in the Bucktail ravine at Spafford valley and : 
in the ravines and field outcrops on the east side of the Otisco valley ; 


along the highway at the foot of the escarpment.on the Tully I 


14 miles southeast of Vesper ; plonethodnewiae eading 
; Gao Centers nee ae 1 ly; 
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Tully limestone 

This is the typical region of this interesting formation, and here 
it attains almost its maximum thickness. The formation which is a 
very important bench mark in the Devonic series extends from 
here westward to within % mile of the eastern shore of Canandaigua 
lake, Ontario co. and from here eastward almost to the village of 
Smyrna, Chenango co. The formation is regarded as constituting 
the basal element in the New York-Upper Devonic, for though its 
species are largely those of the fauna beneath yet there are new ap- 
pearances which give to it the distinctive stamp of later age. On 
this quadrangle the formation in Carr’s quarry, 214 miles west of 
Tully is 23 feet, 4 inches thick, in 10 layers, varying from I foot, 
3 inches to 3 feet, 9 inches in thickness. The principal part of the 
‘rock is fine grained blue black limestone that weathers light gray, 
very hard when fresh but after long exposure inclined to crum- 
ble into a mass of small angular fragments. 9 he.basal layer and 
others higher in the section are shaly to a greater orless degree. In 
its more western exposures the limestone is purer and the layers 
thicker. ; 

The best exposures afforded on this quadrangle are in the Buck- 
tail ravine above Spafford valley and 11% miles east on the east side 
of the Otisco valley; also in the highway over Kingsley hill, 1% 
miles west of Maple Grove and on Bear mountain 34 mile southeast 
of Maple Grove. This limestone is seen in the ravine 1 mile south- 
east of Vesper and in the escarpment near the highway from that. 
point for 1% miles, including Carr’s quarry. It is exposed in the 

| highway leading east up the hill on the south side of the ravine on 
the east side of the valley 314 miles south of Tully; also in the high- 
way and in Ousby’s quarry 1 mile southeast of Tully; in the ravine 
1 mile northeast of Tully; at Tinkers falls; in the highway on the 
north side of Shackham brook and 3 miles farther north in the same 
valley; near the top of the hill 1 mile southeast from Berwyn and 
at the top of the hill 1% miles from that point toward the southeast ; 
and there are several small exposures along the northern face of 
~ South mountain and the hill east of Tully. 


=—— 
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The characteristic fossils of the fauna of this limestone are the 
trilobite Bronteus tullius and the brachiopods Hy po- 
thyris cuboides and Schizophoria tulliensis, 
all of which serve to indicate definite progress in time over the 
immediately preceding fauna, As before stated the other species of 
the fauna are essentially those of the shales beneath and amongst 
them Spirifer tullius, S. subumbona, Atrypa 
spinosa, Camarotoechia congregata, Choneces 
aurora and other brachiopods occur, and together with them 


masses of cyathophylloid corals and some large orthoceratites. 


' 


Genesee shale 

In the original section of these rocks on the Genesee river it has 
been found important to divide the formation, restricting the term 
Genesee to the more densely bituminous beds at the base. This is a 
subdivision which applies wherever the formation is well developed 
and hence throughout the region of western New York. To the 
upper division we have given the name West River shale. In Onon- 
daga county however and eastward to the disappearance of these | 
‘beds in Chenango county no such subdivision seems practicable at a 
present. Hence we include under the term Genesee shale all these a 
dark or black bituminous slaty shales appearing at - this horizon - d 
through a thickness of 75 feet. In the upper part there are i 
bands of gray shales becoming more frequent and thicker to | 
the top and these give the beds a noticeable banded structure 
horizon at which the sandy beds begin to eee iss) 
the upper limit of the formation. “54 
‘The Genesee eae is seer 
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In respect to fossil remains the formation is extremely barren. 
Plant remains are not uncommon in the black shales and occasional 
fish plates are also found here, but though in its westward extent the 
rock carries a number of species of lamellibranchs, brachiopods and 


cephalopods, these are apparently for the most part absent here. 


Sherburne flags 


This term was introduced by Vanuxem in 1840 for the arenaceous 
deposits next succeeding the Black or Genesee shale. On this quad- 
rangle the division attains a thickness of 210 feet and at the bottom 
consists of soft gray shales with thin layers of interstratified dark 
shale and thin flags. An uneven layer of bluish sandstone I to 2 feet 
thick occurs 25 feet above the top of the Genesee and is overlain by 
6 to 8 feet of sandstone layers separated by gray shale; a bed 8 feet 
thick of gray and olive shale next above is overlain by a compact 12 
inch sandstone. The remainder of the formation is composed of 
hard gray shales and thin sandstones, the latteybecoming more fre- 
quent and heavier toward the top. These rocks gsé exposed in their 
lower part at the falls in the ravine 1 mile southeast of Vesper and 
the upper beds are exposed in the upper part of the ravine 1 mile 
south of Carr’s quarry west of Mud lake. The rocks are also seen 
along the road leading east on the south side of the large gully 3 
miles south of Tully and in the ravine and by the roadside east of 
Ousby’s old quarry and in King’s gulf % mile south of Ousby’s. 
Also in an old quarry on’the west side near the head of Shackham 
brook and in many outcrops along the north slope of Labrador hill 
and South mountain. ee 

Fossils are of very rare occurrence in this formation. In a thick 
layer of sandstone, 115 feet above the base and exposed in King’s 
gulf, was found a mass of Cladochonus and a few specimens of 
Spirifer mesacostalis, Buchiola_ speciosa, 
Tornoceras uniangulare, fragments resembling Man-_ 
ticoceras pattersoni, together with Palaeoneilo and 

_crinoid stems. Spirophyton and some plant remains have also been 
found and some of these species indicate the feeble extension of the 
¢ Intumescens or Naples fauna eastward. The Sherburne flagstones 
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are stratigraphically in the position of the beds of western New York 
(Cashaqua shale) which carry the peculiar Intumescens fauna in 
its highest development and to the exclusion of the brachiopod fauna 
of central New York. 
Ithaca flags and sandstone 

Next in succession and at the top of the rock series in this area 
are blue gray or olive shales, flags and sandstones, the latter some- 
times being highly calcareous owing to the mass of fossils they 


contain. 
These rocks constitute the upper portions of the high hills in the 


southern part of the quadrangle for a thickness of 450 feet and ex- » 


posures of them are hence to be sought in this elevated country. 
They may be seen in the south branch of the small gully that leads 
west near the north end of Song lake and also along the highway 
on the south side of the ravine 3 miles south of Tully and 1 mile east 
of the foot of the hill; also along the road over the hill, 2 miles south- 
east of Tully. 

The formation contains fossils scattered through thin layers usu- 


ally separated by masses of barren measures. Species have, in a 


very noticeable degree, similarity with those of the Ludlowville and 
Skaneateles shales but toward the upper part of the formation which 
is not here completely represented, noteworthy diversities are ob- 
servable. The student of these fossils will do well to compare them 
first with care with the species from the formations cited which have 
been described in detail in the volumes of the Palaeontology of New 
York and then by reference to lists of Ithaca fossils which have been 
published on different occasions to determine the degree of variation 
presented by the fossils from the predecessors in the earlier faunas. 


One may expect to find brachiopods and lamellibranchs specially _ 


abundant and more occasionally gastropods, corals and some crin- 
oids. The species obtainable from these rocks are indicated in lists 
given in reports of the state geologist for 1894 and 180s, and spe- 
cially in that subjoined in the paper immediately following this. _ 


ITHACA FAUNA OF CENTRAL NEW YORK 
BY JOHN M. CLARKE 


In connection with the studies recently made and published of the 
western New York fauna of Portage time and with the publication 
of the Tully, Watkins and Elmira maps whereupon the Ithaca forma- 
tion is extensively represented, a more complete statement than has 
heretofore been made of the complexion of the true Ithaca fauna be- 
comes of special interest. The relations of this fauna to contempo- 
raneous faunas east and west have been frequently stated by the 
writer. Briefly recapitulated they are thus: 

Portage time and sedimentation in New York involved very 
marked geographic distinctions; at the east was, during its earliest 
stage, a marine fauna quickly followed by a lagoon deposition known 
as the Oneonta sandstone. Continuous with these beds through 
Chenango, Cortland and Tompkins counties are’the true Ithaca beds 
carrying the littoral marine fauna here set fortl!; these beds being 
interleaved with the Oneonta deposits eastward and the true Portage 
or Naples beds westward. The latter contain an invading and deeper 
water fauna having nothing in common with that of the Ithaca beds 
and its composition has been set forth in detail in the 16th Annual 
Report of the New York State Geologist and Museum Memoir 6. 

Till 10 or 12 years ago a singular and deplorable misapprehension 
of the significance of the Ithaca fauna prevailed and was inadver- 


tently countenanced in some of the volumes of the Palaeontology of 


New York. Its fossils, lying well above the horizon of the Hamilton 
shales of central New York were in many instances described as of 
the Hamilton fauna, and it is to the work of Prof. C.S. Prosser that 
we owe the first rectification of these errors and the return to — 
Vanuxem’s original conception of the place of the Ithaca fauna. 
Subsequently Prof. Prosser and the writer at first together and 


afterward independently further exploited these rocks, the former 


more specially east of the Chenango river and the latter westward 
therefrom. Both have incorporated, in the several descriptive ac- 


‘counts published by them in the reports of the state geologist, lists 


- 
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of the species found by them at the various horizons in the rocks 
throughout the regions mentioned, which virtually cover the extent 
of the formation. 

The material on which the identifications here following are based 
does not include or have reference to that collected either by Pro- 
fessor Prosser or the writer. Some uncertainties having arisen as to: 
the exactitude of identifications and comparisons and also with ref- 
erence to the precise hofizon of some species, collecting operations 
were begun de novo in 1900 in this territory by Mr Luther and the 
following localities are those from which material was then acquired. 
The suite of fossils obtained was very extensive and much of it the 
best in quality that the rocks have afforded. 

It has been well recognized and often referred to in the pub- — 
lished papers of Professor Prosser and the writer that this fauna : 
is at first a repetitive occurrence of the Hamilton fauna beneath, | 


shades of difference in the species above and below the horizon 
of the Tully limestone and Genesee shale and Sherburne sand- 
stone being at first absent or obscure, but becoming more pronounced 
upward in the series and accompanied by the introduction of species: 
alien to the fauna below. Broadly it may be said that the fauna 
starting at the base of the Ithaca sedimentation is essentially Ham- 
ilton but by degrees, by the addition of species and through muta- 
tional and profounder variation from the ancestral species, puts on a _ 
different aspect and gradually assumes that ofthe higher or Che- 
mung. fauna. The constituents of the fauna as here tabulated have 
been made up with the greatest care and extraordinary precaution — 
with an eye keen to the detection of departures from the specific 
types. 
We have found thus far no good basis for a division of these sedi- 
ments either on lithologic or faunal characters, hence, for conveni- 
ence in indicating the relative position of the species, have indicated 
an upper and lower division quite perfunctorily, taking as a dividing : 
line the middle of the section in the different meridians. The Wiss 
tinction in elevation j is noted in the locality numbers following 
species names, the higher horizons being printed in heavier figu 
The fauna in point of number is prevailingly affiliated to that of | 
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Hamilton (Ludlowville and Skaneateles shales) and the names of all 
species antedating the close of the Tully limestone stage are printed 


in roman. 


2446 


2447 


2449 


2450 


2451 


2452 


LIST OF LOCALITIES OF ITHACA FOSSILS 
The numbers are those of the museum locality record. 

Ithaca beds. Norwich, Chenango co. Sides of a shallow cut 
of the Delaware, Lackawanna & Western Railroad %4 mile 
north of railroad station; nearly the lowest exposure in this 
vicinity ; about 15 feet of shales and soft sandstones poorly 
exposed. D. D. Luther, collector. 1go00. 

Ithaca beds. From excavation for cellar, near former blast 
furnace; 40 rods north of 2446, including the same strata, 
and a few feet lower; exposure in all about 25 feet. Nor- . 
wich. D.D. Luther, collector. Igoo. 

Ithaca beds. “ Breed’s ravine’, 3 miles south of Norwich on 
west side. Exposure of 15-20 feet near an old mill dam, % 
mile from the valley road. About 200 feet below Oneonta. 
D. D. Luther, collector. 1900. : 

Ithaca beds. Three small, old quarrie# on west side of the 
valley road 2 miles south of Norwich. (@larke’s A) Hori- 
zon near middle of the fossiliferous Ithaca. D: D. Luther, 
collector. 1900. 

Ithaca beds. Old quarry on hillside, west of cemetery 1 mile 

- south of Norwich; about 150 feet above railroad and 25-50 
feet higher than 2449. Not many fossils except in cal- 
careous lens 6 inches thick, 20 feet long, that contains many 
large specimens of Grammysia. D. D. Luther, collector. 
1900. 3 

Ithaca beds. Along the bed of Canasawacta creek in the 
village of Norwich; about same horizon as 2446 and 2447; 

_ 10 feet of shales and thin sandstones.exposed. D. D. Luther, 
collector. 1900. 4 

Ithaca beds. Old quarry by side of road leading up the hill 
west of Norwich, above where Preston road turns north- 
ward. 250 feet or more above creek bed. D, D. Luther, 
collector. 1900. 
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2454 


2457 


2458 


2460 
2461 


2462 
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Ithaca beds. Dump from a well, above the corner of the 
Preston road; west of Norwich. D. D. Luther, collector. 
1900. 

Ithaca beds. Vicinity of Brookin’s quarry, on Preston road, 
1 mile northwest of Norwich. About same horizon as 2450. 
D. D. Luther, collector. 1900. 

Ithaca beds. Small ravine near Henry Brown’s, 14 miles 
southeast of Norwich. Horizon a little lower than 2450. 
D. D. Luther, collector. Igoo. 

Ithaca beds. Old Wilkes’s or Benedict quarry, 4 miles north 
of Norwich (2 miles southwest of North Norwich) on hill- 
side, west side of valley. 250 feet or more higher than 
railroad and somewhat above the lower exposures at Nor- 
wich. D,. D. Luther, collector. 1900. 

Ithaca beds. Small quarry on Snow creek on east side of 
valley, 2 miles southeast of Norwich. Horizon about mid- 
dle (or little higher) of the Ithaca. D. D. Luther, collector. 
1900. 

Ithaca beds. Along Ransford creek, in the vicinity of Ben- 
nett’s quarry (formerly Mead’s), and includes exposure in 
creek bed; about same horizon as 2446, 2447 and 2451, 
making with the quarry 50 feet. The exposure is directly 
east of Norwich, east of the river ; and there is a fair section 
exposed along the creek to the waterworks reservoir, mak- 
ing 100 feet or more. D. D. Luther, collector. 1goo. 

Ithaca beds. 1 mile east of Norwich, on Ransford creek near 
Bennett’s quarry (formerly Mead’s). D. D. Luther, col- 
lector. 1900. 

Ithaca beds. Rock cut near the reservoir on Ransford creek, 
172 miles east of Norwich, 150-75 feet higher than the 
railroad. D. D. Luther, collector. 1900, 

Ithaca beds. Old quarry at top of hill, above Wilkes’s 
quarry; 2 miles west of Smyrna. D. D. Luther, collector. 
1900. 


/ 
/ 
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2465 


2466 


2467 


2468 
2469 


2470 


2471 


2472 


2473 


2474 


2475 


_ 2476 


_. sli diialo 


GEOLOGIC MAP OF THE TULLY QUADRANGLE 57 


Ithaca beds. Among shaly sandstones that look like Sher- 
burne. Bottom of small valley 1% mile west of Upperville, 
Chenango co. D. D. Luther, collector. 1goo. 

Ithaca beds. By roadside 250 feet above Wilkes’s quarry, 
Smyrna. Taken out of gutter. Top of Sherburne ? D. D. 
Luther, collector. 1900. 

Ithaca beds. Old quarry on west side of Canasawacta creek, 
2% miles northwest of Norwich. D. D. Luther, collector. 
1900. 

Ithaca beds. Crandall quarry on side hill, south of Preston 
road, 1% miles northwest of Norwich. Top of fossiliferous 
Ithaca. D. D. Luther, collector, rgo00. 

Ithaca beds. Brookin’s quarry on Preston road, 1 mile north- 
west of Norwich. D. D. Luther, collector. 1900. 

Ithaca beds. Bed of Canasawacta creek in western part of 
Norwich. D. D. Luther, collector. 1900. 

Ithaca beds. Old quarries by roadside 9 miles south of Nor- 
wich, on west side of Oxford road. D. D.“Luther, collector. 
1900. 

Ithaca beds. Ledge on side hill, 1 mile west of Noblesville, 
Otsego co.; on west side 150 feet above valley. D. D. 
Luther, collector. 1900. 

Ithaca beds. Small outcrop on hillside west of Noblesville, 
75 feet above bottom of valley. D. D. Luther, collector. 
1900. 

Ithaca beds. Ravine east of South Otselic, Chenango co. — 
About 200 feet above bottom of section. D. D. Luther, 
collector. 1900. 

Ithaca beds. Ravine east of South Otselic; from base of 
exposed section. D. D. Luther, collector. 1900. i 

Ithaca beds. Ravine east of South Otselic 100 feet above 
bottom of section. D. D. Luther, collector. 1900. 

Ithaca beds. The Pitcher mineral springs ravine, 1% miles 


north of Pitcher, Chenango co. D. D, Luther, collector, _ 


1900. 
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2407 


2488 
2489 


2490 


2491 
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Ithaca beds. Madison’s gulf, 1 mile north of hotel, South 
Otselic. Horizon—=upper part of Sherburne (?) OD. D. 
Luther, collector. 1900. 

Ithaca beds. Pharsalia Hook, Chenango co. Small ravine 
west of the village. D. D. Luther, collector. 1900. 

Ithaca beds. Hake’s ravine, 1 mile north of Pitcher. D. D. 
Luther, collector. 1900. 

Ithaca beds. Burdick settlement; ravine 1 mile southeast by 
road to South Otselic. D. D. Luther, collector. 1900. 
Ithaca beds. Ravine from Pitcher mineral springs 14 miles 
north of Pitcher, on east side of valley. D. D. Luther, col- 

lector. 1900. 

Ithaca beds. Outcrop on hillside 1 mile west of Noblesville 
(New Lisbon). In Sherburne. D. D. Luther, collector. 
1900. 

Ithaca beds. From loose block by side of road, 2 miles west 
of Morris, Otsego co. D. D. Luther, collector. 1900. 

Ithaca beds. Ravine 144 miles southwest of Morris; west 
side of valley. D. D. Luther, collector. 1900. 

Ithaca beds. St Mary’s falls, 3 miles southwest from Morris. 
D. D. Luther, collector. 1900. 

Ithaca beds. Loose in highway, 1 mile south of Noblesville. 
‘D. D. Luther, collector. 1900. 

Ithaca beds. Small ravine %4 mile east of Noblesville. The 
layer is 50-75 feet higher than the road. D. D. Luther, 
collector. 1900. 

Ithaca beds. Outcrop in highway 3 miles west of Morris, on 
the road to New Berlin. D. D, Luther, collector. 1900. 


Ithaca beds. Small ravine on east side of valley, 114 miles — 


southeast of Morris. D. D, Luther, collector. 1900. 
Ithaca beds. Small ravine coming down from the south on 
the hill 14 mile northeast of Noblesville. Near the base of 
Sherburne. D. D. Luther, collector. 1900. 
Ithaca beds. McNetts gulf, Morris. D, D, Luther, collector. 
1900. 
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Ithaca beds. Ravine 1 mile northeast of Morris. D. D. 
Luther, collector. 1900. 

Ithaca beds. Field outcrop on hillside 80 rods southeast from 
hotel in South Otselic, and about 250 feet above bottom of 
valley. D. D. Luther, collector. 1900. 

Ithaca. Sherburne sandstone. Ravine 1 mile east of Nobles- 
ville. D. D. Luther, collector. 1900. 

Ithaca. Sherburne sandstone. Laurens, Otsego co.; small 
ravine in west part of village. D. D. Luther, collector. 
1900. 

Ithaca beds. Messengerville, Cortland co.; along railroad 
north of depot. D. D. Luther, collector. 1900. 

Ithaca beds. Ravine east of Marathon, Cortland co. R. Rue- 
demann, collector. 1900. 

Ithaca beds. Along creek running into,the Otselic, 14 mile 
west of Cincinnatus, Cortland co. R. Ruedemann, collector. 
1900. ,, ' 

Ithaca beds. Marathon; reservoir. R. Rttedemann, collector. 
1900. 

Ithaca beds. Outcrop along first southerly brook running 
into Trout creek; Cincinnatus. R. Ruedemann, collector. 
1900. 

Ithaca beds. Outcrop along creek running along Cortland 
road, 14 mile west of Cincinnatus. R. Ruedemann, ¢ol- 
lector. 1900.. 

Ithaca beds. Messengerville. Exposure on south branch of 
Virgil creek, 100 feet above station. D. D. Luther, col- 
lector. 1900. 

Ithaca beds. Messengerville. Exposure near mouth of Vir- 
gil creek. D. D. Luther, collector. 1900. pat 

Ithaca beds. McGrawville, Cortland co. Pritchard’s ravine, 
1 mile east of the village. From the sandstone in the middle 
of the section. D. D. Luther, collector. 1900. 


Ithaca beds. McGrawville. Pritchard’s ravine, 1 mile east 


of the village. From the upper section of the gully, 150 
feet above lowest exposure. D. D. Luther, collector. 1900. 
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Ithaca beds. McGrawville. Pritchard’s ravine, 1 mile east 
of village. From lower part of section. D. D. Luther, col- 
lector. 1900. 

Ithaca beds. Cincinnatus. A small outcrop 1% miles south- 
west of village, by side of railroad; 80 feet above river. 
Fossils of any kind very rare. D. D. Luther, collector. 
1900. 

Ithaca beds. Marathon; railroad cut near station. R. Ruede- 
mann, collector. 1900. 

Ithaca beds. South New Berlin, Chenango co.; ravine east 
of village. Horizon, middle and lower Ithaca. Specimens: 
from upper part of section. D. D. Luther, collector. 1900. 

Ithaca beds. Ravine west of White Store, Chenango co., 4 
miles south of South New Berlin. Lowest exposure (lower 
part of upper Ithaca). D. D. Luther, collector. 1900. 

Ithaca beds. Buttermilk falls ravine near Phelps crossing, 
3 miles north of South New Berlin. Base of Ithaca at top. 
of lower falls. D. D. Luther, collector. 1900. 

Ithaca beds. South New Berlin. Same as 2511. OD. D. 
Luther, collector. 1goo. 

Ithaca beds. Killawog creek west of Killawog, Broome co. 
D. D. Luther and R. Ruedemann, collectors. 1900. 

Ithaca beds. Pierce's ravine, 214 miles west of Lisle, Broome 
co. D. D. Luther and R. Ruedemann, collectors. 1900. 
Ithaca beds. Small quarry 1 mile west of Lisle, on west side 
of valley. D. D, Luther and R. Ruedemann, collectors. 

1900. 


Ithaca beds. Howlands glen, a ravine 1 mile west of Lisle 


station opening into valley of Dudley creek. D. D. Luther, ~ 


collector. 1900. : 

Ithaca beds. Killawog; ravine east of village. R. Ruede- 
mann, collector. 1900. 

Ithaca beds. Harrison’s gulf, Smithville Flats, Chenango: 
co.; on west side, 1 mile north. D. D. Luther, collector. 
1900. 6 
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2519 Ithaca beds. Whitney’s Point, Broome co.; Sullivan’s 
quarry, I mile west. 200 feet above river. D. D. Luther, 
collector. 1900. 

2520 Ithaca beds. Lisle; 1 mile north of station, along east side 
of river. D. D. Luther and R. Ruedemann, collectors. 1goo. 

2523 Ithaca beds. Roadside north of Emmons, Otsego co., 3 miles 
‘east of Oneonta. 100 feet belew top of Ithaca. D. D. 
Luther, collector. 1900. 

2524 Ithaca beds. Highest beds of formation, Ean’s quarry 1 
mile east of Oneonta. D. D. Luther, collector. rIgoo. 

2525 Ithaca beds. Upper layers. Quarry on hillside north of 
Emmons. D, D. Luther, collector. 1900. 

2526 Ithaca beds; upper layers. Quarry on hillside north of Em- 
mons. D. D. Luther, collector. 1900. 

2527 Ithaca beds. Cowles hill, Greene, Chenango co. D. D. 
Luther, collector. | 1900. 

2528 Ithaca beds. West, or Willard’s, hill, 14 nfile west of Greene, 
and %4 mile north of Cowles hill. D. D. Luther, collector. 
1900. 3 : , 

2530 Ithaca beds. Juliand hill, Greene. D. D. Luther, collector. 


1900. 
Crustaceans 
| Rhinocaris columbina Clarke, 2471,. 


2474, 2479, 2494, 2495, 2507” 
R. capsella Clarke, 2478, 2479 


Phacops rana Green, 2449, 2455, 2460, 
2461, 2475, 2480, 2492, 2511, 2512 
Cryphaeus boothi Green, 2484 


Homalonotus dekayi Green, 2449 R. scaphoptera Clarke, 2451, 2511 
Echinocaris punctata Hall, 2451, 2480, | R. ?, 2500 

2494, 2495 

Cephalopods 

Orthoceras nuntium Hall, 2473, 2511 | 2488, 2497, 2501, 2502, 2509, 2513,. 
QO. pacator Hall ?, 2494 2516 
2. bebryx var. cayuga Hall, 2484 Bactrites sp. nov. 2478, 2516 
). cf. bebryx Hall, 2527 Tornoceras uniangulare Conrad, 2472, 


). sp. incert. 2461, 2479, 2481, 2482, 2477, 2478, 2482, 2487, 2490, 24904- 
Pteropods 


Tentaculites bellulus Hall, 2500, 2526 | T. nov. 2478 
r. cf. spiculus Hall, 2460, 2473, 2478, | Styliolina fissurella Hall, 2464 


2497, 2502, 2520 Conularia congregata Hall ?, 2479 
*, sp. incert. 2440, 2466, 2468, 2478, | C. cf. crebristriata Hall, 2474 
2496, 2497, 2499, 2502, 2508 C. sp.?, 2495 
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Gastropods 


Diaphorostoma, 2492 

Loxonema, 2456, 2461 

Euomphalus laxus Hall?, 2459 

Cyclonema multiliratum Hall, 2479 

C. sp. nov., 2478 

C. ?, 2446, 2485 

Macrochilina sp. nov.?, 2478 

Holopea sp. nov.? 2461, 2477, 2478, 
2502 

Cyrtonella pileolus Hall, 2484 

C. sp. nov, 2512 


L. ?, 2463, 2478, 2484 

L. sp. nov., 2513 

Ectenodesma sp. nov., 2527 

Pterinopecten vertumnus Hall, 2440, 
2460, 2469 

P. undosus Hall, 2451 

Liopteria sayi Hall, 2473 

L. dekayi Hall, 2478, 2484, 2493, 2496, 
2510 ; 

L. bigsbyi Hall, 2496 

Leptodesma rogersi Hall, 2449, 2460, 
2479, 2484, 2496, 2501, 2516, 2519 

L. spinigerum Conrad, 2449, 2451, 
2460, 2466, 2460, 2470, 2473, 2484, 
2519, 2523 


B. cf. nactus Hall, 2519 

B. sp. nov. 1. 2446, 2478, 2496, 2506, 
2526 

B. sp. nov. 2. 2478 

Carinaropsis ithagenia Clarke, 2468, 
2469 

Murchisonia sp. nov. 2478 

Pleurotomaria sulcomarginata Con- 
rad, 2450, 2451, 2453, 2471, 2484, 
2509, 2512, 2523 

P. cf. capillaria Conrad, 2524 


Bellerophon cf. maera Hall, 2516, | P. cf. itys. Hall, 2496, 2524 
2519, 2528 P. sp. 2460 
B. cf. rotalinea Hall, 2502 
Lamellibranchs 
Actinopteria eta Hall, 2449,2451,2452, | L. protextum Conrad, 2492 
2460, 2468, 2460, 2473, 2475, 2476, | L. naviforme Hall, 2501, 2519 : 
2479, 2484, 2491, 2493, 2496, 2497, | L. sp. incert. 2469, 2473, 2478, 2496, : 
2499, 2500, 2501, 2504, 2505, 2508, 2507, 2520, 2524 
2500, 2513, 2516, 2526, 2527 | Glyptodesma erectum Conrad, 2450, 
A, geia Hall, 2452, 2460, 2468, 2473, |. 2510, 2523 
2488, 2496 : | Goniophora chemungensis Vanuxem, 
A. boydi Conrad, 2452, 2460, 2468, | 2478, 2510, 2523 
2473, 2479, 2497, 2505, 2510 | G. rugosa Conrad, 2450 
A, theta Hall, 2479, 2484, 2491 | G. sp. incert. 2449, 2484, 2502, 2510, 
A. decussata Hall, 2513 2520 
A. prora Hall, 2513 Modiomorpha concentrica Hall, 2449, 
Pterinea chemungensis Conrad, 2499, 2453, 2461, 2476, 2484, 2491, 2402, 
2513, 2517 2403, 2496, 2497, 2508, 2500, 2510 
_P. consimilis Hall?, 2516 M. mytiloides Hall, 2449, 2460, 2476, 
P. sp. 2510, 2527 2478, 2484, 2489, 2500 
Lyriopecten  tricostatus Vanuxem, | M. subalata—Hall?, 2449, 2473, 2470, 
2516, 2527 | 2507, 2513 


M. subalata var. chemungensis 
2449, 2479 

M. sp. incert. 2450, 2452, 2470, 
2501, 2500 

Grammysia bisulcata Conrad, 
2457, 2461, 2478, 2479, 2496, 
2499, 2501, 2510, 2513, 2516, 
2524 

G. arcuata Conrad, 2510, 2511, 2524 

G. lirata Hall, 25009 

G. magna Hall, 2503 — 

G. cf. constricta Hall, 2516 

G. sp. incert. 2473, 2507, 2511, 2513 

Cimitaria recurva Conrad, 2451, 246 
2462, 2470,°2481 “9 


Hall, 


GEOLOGIC. MAP OF THE TULLY QUADRANGLE 


C. elongata Conrad, 2519, 2526 
C. sp.?, 2473 
Mytilarca cf. oviformis Conrad, 2451 
M. cf. chemungensis Conrad, 2517 
M. sp. 2502, 2506 
Sanguinolites, 2453 
Glossites depressus Hall, 
G. ?, 2461, 2527 
Microdon bellistriatus Conrad, 
2451, 2454, 2469, 2479, 2496, 
2501, 2502, 2505, 2507, 2508, 
2510, 2513, 2519, 2520 
Orthonota parvula Hall, 2496 
O. sp. nov. 2451, 2495, 2511 
Elymella levata Hall, 2460, 2462 
Carydium sp. 2446, 2490 
Pholadella radiata Conrad, 2473, 2485 
P. sp. 2460, 2469 
Phthonia, 2511 
Tellinopsis subemarginata 
2470, 2473, 2484 
Schizodus chemungensis Conrad, 2504, 
2516, 2528 
S. cf. truncatus Hall, 2501 


2479 
2440, 


2499, 
2509, 


Conrad, 


S. quadrangularis Hall, 2505, 2508, 
2513, 2527 

Nuculites oblongatus Conrad, 2440, 
2473, 2500, 2516 

N. oblongatus var. 2524 

N. cuneiformis Conrad, 2520, 2523, 


2524 
N. triqueter Conrad, 2473, 2474, 2475 
N. sp: 2473 


Brachiopods 


Lingula punctata Hall, 2478 

L. sp. 2478 

L. sp. 2460 

Orbiculoidea cf. doria Hall, 2469 

O. sp. 2469, 2478, 2479, 2509, 2512 

Craniella hamiltoniae Hall, 2451, 2480, 
2504, 2500, 2511, 2516 

Rhipidomella vanuxemi Hall, 2460, 
2466, 2484, 2500, 2511, 2512, 2519 

R. leucosia Hall, 2473, 2475, 2477, 2512 

R. penelope Hall, 2484 

R. nov., 2473 

Schizophoria impressa Sera 

2500, 2513, 2515, 2516, 2517 

S. cf. tulliensis Hall, 2515, 2516 


2499, 
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Nucula bellistriata Conrad, 2440, 2496, 
2497, 2500, 2501, 2502, 2510, 2516 
N. varicosa Hall?, 2499 
N. corbuliformis Hall, 

2523 
N. sp.?, 2440, 2496, 2497, 2502, 2510 
Palaeoneilo emarginata Conrad, 2446, 
2451, 2452, 2460, 2467, 2460, 2473, 
2476, 2478, 2479, 2481, 2489, 2490, 
2404, 2499, 2500, 2502, 2506, 2510 
P, maxima Conrad, 2473 


2452, 2485, 


| P. constricta Conrad, 2449, 2460, 2484, 


2496, 2501, 2519, 2524 
P. tenuistriata Hall, 2466, 2473, 2475, 
2476, 2479, 2481, 2484, 2496, 2499 
filosa Conrad, 2451, 2496, 2516, 
2524, 2527 


Le 


| P. plana Hall, 2516, 2528 


P. angusta Hall?, 2506, 2516, 2520 

P. ci. brevis Hall, 2473, 2513 

P._ sp. incert. 2450, 2473, 2478, 
2496, 2497,.2499, 2502, 2507, 
2513, 2516 ° # 

Leda brevirostgis Hall, 2516 

Paracyclas lirata Conrad, 2440, 
2453, 2455, 2456; 2460, 2469, 
2476, 2479, 2484, 2485, 2506, 
2511, 2524 


2485, 
2510, 


2451, 
2473; 
2510, 


| Buchiola, 2494 


Panenka retusa Hall, 2473 
Pterochaema orbicularis Clarke, 
P. fragilis Hall, 2474 


2474 


Leptostrophia perplana Conrad, 2461, 

~ 2484, 2497, 2502, 2509 

L. nervosa Hall, 2513, 2516, 2517 

L. mucronata Conrad, 2497, 2499, 

_ 2500, 2501, 2502, 2504, 2506, 2513, 
2516, 2519 

L. sp. incert. 2461, 2499, 2506, 2513 

Abe eae cayuta Hall, 2499 
S. cf. demissa Conrad, 2455, 2497, 
2499, 2513, 2515, 2517, 2527, 2528 

Sisps 25577 

Orthothetes chemungensis 
2450, 2460, 2461 

Leptaena rhomboidalis ene 2461, 
2462, 2473, 2474, 2475 


Conrad, —— 
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Chonetes sp. nov., 2490, 2494, 2495 

C. scitula Hall, 2446, 2449, 2450, 2451, 
2452, 2455, 2460, 2461, 2463, 2466, 
2469, 2473, 2478, 2479, 2484, 2485, 
2489, 2493, 2495, 2496, 2499, 2502, 
2500, 2519, 2524. 

Productella lachrymosa Conrad ?, 2499, 
2500, 2509, 2513, 2515, 2516, 2519, 
2527 

P. dumosa Hall?, 2446, 2449, 2473, 
2478, 2496, 2513, 2519 

P. sp. 2516 

P. sp. incert. 2460, 2485, 2499 

Anoplia?, 2459 

Spirifer mucronatus Conrad, 2446, 
2449, 2460, 2461, 2466, 2470, 2473, 
2474, 2475, 2480, 2496, 2499, 2500, 
2508, 2509, 2513, 2516, 2526, 2527 

S. mucronatus var. posterus Hall & 
Clarke, 2446, 2449, 2450, 2451, 2455, 
2457, 2460, 2461, 2462, 2466, 2468, 
2460, 2473, 2475, 2476, 2477, 2478, 
2489, 2493, 2499, 2500, 2501, 2502, 
2505, 2508, 2500, 2510, 2528 

S. mucronatus var., 2495 

S. mesastrialis Hall, 2448, 2449, 2450, 
2452, 2456, 2457, 2458, 2460, 2461, 
2463, 2466, 2478, 2470, 2484, 2485, 
2488, 2489, 2491, 2496, 2497, 2499, 
2500, 2501, 2502, 2504, 2506, 2507, 
2508, 2500, 2510, 2513, 2518, 2519, 
2523, 2526 

S. mesacostalis Hall, 2457, 2485, 2493, 
2496, 2501, 2523, 2526 

S. subumbona Hall, 2480 

S. laevis Hall, 2499, 2504, 2516, 2527, 
2528 

_S. sp. nov. cf. asper Hall, 2442, 2446, 
2460 

S. sp. nov. 2451, 2455, 2473, 2493, 2500, 
2511, 2516 

S. sp.? 2479 
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reticularis Linné, 2451, 2452, 
2456, 2460, 2461, 2462, 2466, 2469, 
2473, 2475, 2476, 2479, 2480, 2481, 
2484, 2488, 2493, 2496, 2499, 2501, 
2504, 2505, 2500, 2500, 2510, 2513, 
2515, 2516, 2517, 2527 

Ambocoelia umbonata Conrad, 2524 

A. (Cyrtina), 2501 

Cyrtina hamiltonensis Hall, 2446, 2468, 
2478, 2496, 2502, 2504, 2505, 2500, 
2508, 2523 

C. hamiltonensis var. recta Hall, 2449, 
2499 

C. sp. nov. 2473, 2480, 2501, 2500, 2511 

Nucleospira concinna Hall, 2460, 2477 

N. or Parazyga, 2516 

Camarotoechia eximia Hall, 2460, 
2466, 2469, 2478, 2484, 2485, 2480, 
2491, 2496, 2501, 2507, 2500, 2510, 
2516, 2519, 2524, 2526 

C. congregata Conrad, 
2460 

C. sappho Hall, 2500, 2519 

Hypothyris cuboides Sowerby, 2490 

Pugnax pugnus var. alius Calvin, 2497, 
2499, 2502, 2508, 2513, 2516, 2527, 
2528 

Liorhynchus globuliformis Vanuxem, 
2449, 2451, 2455, 2458, 2460, 2461, 
2465, 2460, 2470, 2473, 2474, 2475, 
2479, 2481, 2484, 2480, 2491, 2497, 
2499, 2500, 2501, 2507, 2500, 25II, 
2513, 2516, 2519 

L. multicosta Hall, 2446, 2519 

L. quadricostatus Vanuxem?, 2485 

Cryptonella, 2493 . 

Tropidoleptus carinatus Conrad, 2449, ~ 
2457, 2460, 2473, 2476, 2479, 2484, 
2489, 2492, 2510, 2519, 2523 

T. carinatus var., 2449, 2450, 2458, 
2460, 2461, 2510, 2526 


Atrypa 


2451, 2456, 


Bryozoans 


Stictopora gilberti Hall, 2456, 2470, 
2493, 2499, 2501, 2504, 2505, 2506 
Hederella, 2499, 2510, 2513 


Plumalina plumaria Hall, 2496, 2499, 
2501 
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Crinoids 
Taxocrinus, 2473, 2488, 2499 Arthracantha: 2501 
_ Scaphiocrinus, 2495, 2513 pt . 
Coelenterates 
Chaetetes fruticosus Hall, 2481 Aulopora, 2460, 2461, 2480, 2499, 2501 
C. sp. incert., 2450, 2456, 2461, 2476, | Boring sponge, 2449, 2450, 2452, 2453, 
2484, 2516 2454, 2456, 2461, 2473, 2484, 2488, 
_ Romingerina, 2481 2496, 2499, 2500, 2502, 2504, 2506, 


eS CSD 


Zaphrentis, 2450, 2476, 2477, 2481, 2508, 2500, 2513, 2526 
2510 


Plants 


Lepidodendron, 2471, 2499, 2519 Dadoxylon, 2499 
Rhachiopteris, 2474 = ; 


INDEX 


The superior figures tell the exact place on the page in ninths; e. g. 260° 
means page 260 beginning in the third ninth of the page, i. e. about one third 


of the way down. 


Actinopteria boydi, 62°. 
~ decussata, 62°. 
eta, 62*. 
muricata, 44°. 
prora, 62°. 
theta, 62°. 
zeta, 62°. 
_Agoniatites expansus, 44°. 
- Agoniatites limestone, 42°. 


-~Ambocoelia (Cyrtina), 64°. 


~ umbonata, ane 
Anoplia?, 64°. 
Di ribiseintha, 65". 


spinosa, 50°. 
_Aulopora, 657. 


Bactrites sp. nov., 61°. 
Bellerophon sp. nov., 62". 
_ cf. maera, 62°. 

cf. nactus, 62". 

Ber. rotalinea, 62°. 
3ertie dolomite, 36" he 


Atrypa reticularis, 42°, 64". 


Chaetetes sp. 65°. 

fruticosus, 657. 
Chonetes sp. nov., 64". 

aurora, 50% 

jerseyensis, 37°. 

mucronatus, 44°. 

scitula, 64°. 
Cimitaria sp.?, 637. 

elongata, 63’. 

recurva, 62°. iy 
Clarke, John M., Ithaca Fauna of 

Central New York, 53-65. _ zt 
Cobleskill doldinite, 375 
Coelenterates, 657. Fa 
Conularia_sp.?, v. aes ae 

congregata, 61°. , 

cf. crebristriata, 61°. 
Craniella hamiltoniae, 63°. 
Crinoids, 65. 
Crustaceans, 61°. 
Cryphaeus: booth; 61 


| Cryptonella, 647. — a 
Gsath overs hydraulicum, 38", 


| Cvel 
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Echinocaris punctata, 61’. Leptocoelia, 40°. 
Ectenodesma sp. nov., 62". Leptodesma sp., 62*. 
Elymella levata, 63°. naviforme, 62*. 
Encrinal limestone, 48”. protextum, 62‘. 
Euomphalus laxus, 62°. rogersi, 62°. 
planodiscus, 44’. spinigerum, 62”. 
Eurypterus remipes, 30”. _ | Leptostrophia sp., 63°. 
becki, 40%. 
Gastropods, 62". mucronata, 63°. 
Genesee shale, 50°-51’. nervosa, 63’. 
Glossites ?, 63°. perplana, 63”. 
depressus, 63°. Lingula sp., 63". 
Glyptodesma erectum, 62". punctata, 63°. 
Gomphoceras conradi, 44°. Liopteria bigsbyi, 62°. 
fischeri, 44°. dekayi, 62°. 
oviforme, 44°. sayi, 62°. 
solidum, 44°. Liorhynchus igbukicnsen 64°. 
Goniophora sp., 62°. -limitaris, 44*, 44°, 45°. 
chemungensis, 62°, multicosta, 64". 
rugosa, 62°. multicostata, 45”. 
Grammysia sp., 62°. quadricostatus, 64". 
arcuata, 62°. Loxonema, 62". 
bisulcata, 62°. delphicola, 44 
ct. constricta, 62°. Ludlowville shale, 47'-48’. 
-lirata, 62°. Lunulicardium curtum, 44°. 
magna, 62°. Lyriopecten ?, 62”. 
Gyroceras trivolve, 42". Sp. nov., 62". a 
tricostatus, 62”. ; 
Hamilton group, 45°. : ¢ 
Hartnagel, cited, 37°. 7 Re 
Hederella, 64°. -* | Macrochilina sp. nov. ?, 62°. 
Helderbergian limestone, 30-40". | onondagensis, 44°. 
Hipparionyx proximus, 41°. Manlius limestone, 38°-30°.. 
-- Holopea sp. nov. ?, 62. “| Manticoceras pattersoni, 51. 
‘ antiqua, 30%. Marcellus shale, aaae — 


Homalonotus dekayi, 48', 617. 


| Meristella la Y 
es Spee 50', 64". ony ae 


al ylata; Hea > See Ati: 
Mesothyra ?, ies 
| Microdon a 
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Nautilus liratus, 44°. 
Nephriticeras bucinum, 44°. 
Nucleospira, 64*. 
concinna, 64%. 
Nucula sp. ?, 63°. 
bellistriata, 63°. 
-corbuliformis, 63’. 
varicosa, 63°. 
Nuculites sp., 63°. 
cuneiformis, 63°. 
oblongatus, 63°. 
var., 63°. 
triqueter, 63°. 


Odontocephalus selenurus, 42’. 


3 Oneonta sandstone, 53°. 
: Onondaga limestone, 41°-42". 
} Orbiculoidea sp., 63°. 
4 cf. doria, 63°. 
: minuta, 44°. 
: Oriskany quartzite, 40°-41°. 
Orthoceras sp., 61°. 
aptum, 44°. 
cf. bebryx, 61°. 
bebryx var. cayuga, 61°. 
constrictum, 44°. 
marcellense, 44°. 


nuntium, 61%. ~ a 


\ 


pacator?, 61°. x 
> subulatum, 44°. 
Orthonota sp. nov., 63°. 

parvula, 63°. 


interstriatus, 30°. 


Orthothetes chemungensis, 63. 


Phacops cristata var. pipa, 42". 
rana, 61°, 
Pholadella sp., 63%. 
radiata, 63%. 
Phthonia, 63°. 


Plants, 65°. 


Pleurotomaria sp., 62°. 
cf. capillaria, 62°. 
Gh ity sy 62: 
sulcomarginata, 62°. 
Plumalina® plumaria, 64° 
Productella sp., 64°.. 
dumosa, 64°. 
lachrymosa, 64°. 
Proetus haldemanni; 44°. 
Prosser, C./S., cited, 53°. 
Pterinea sp., 62°. 
chemungensis, 62°. 
consimilis, 62°. 
Pterinopecten undosus, 62°. 
vertumnus, 62°. 
Pterochaenia fragilis, hiskey (ret 
orbicularisy 63°. 
Pteropods, 61° 
Pugna ges Oe altus, 64°. 


> 


-Rensselaeria ovoides, 41°. 


Rhachiopteris, 65°. 

Rhinocaris ?, 61’. 
capsella, 61’. 
columbina, 61°. 
scaphoptera, 617, 

Rhipidomella nov., 63°. 
leucosia, 63°. 
penelope, 63°. tet we 
vanuxemi, 63°. : 


| Rhynchospira formosa, sige 


- Romingerina, 657. . 
peecotes PY 38. ee 
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Spirifer sp., 64°, 64’. 
cf. asper, 64°. 
acuminatus, 42°. 
arenosus, 41*. 


crispus var. corallinensis, 37°. 


cyclopterus, 40°. 
divaricatus, 42°. 
laevis, 64°. 
mesacostalis, 51°, 64’. 
mesastrialis, 64°. 
mucronatus, 64°. 
var., 64°. 
var. posterus, 64°. 
subumbona, 50°, 64". 
tullius, 50°. 
vanuxemi, 38°, 30°. 
Stictopora gilberti, 64°. 
Strophalosia truncata, 45°. 
Stropheodonta sp., 63°. 
bipartita, 37°. 
cayuta, 63°. 
concava, 42°. 
cf, demissa, 63°. 


Stropheodonta inaequistriata, 42°. 
varistriata, 30°. 
Styliolina fissurella, 44°, 61°. 


Taxocrinus, 65°. 
Tellinopsis subemarginata, 63*. 
Tentaculites sp., 61°. 
bellulus, 61°. 
elongatus, 40°. 
gyracanthus, 39*. 
cf. spiculus, 61°. 
Thoracoceras wilsoni, 44°. 
Tichenor limestone, 48% 
Tornoceras nov., 61°. - 
uniangulare, 51°, 61°. 
Tropidoleptus carinatus, 64°. 
var., 64°. 
Tully limestone, 49*-50°. 


Whitfieldella laevis, 39%. 
nucleolata, 37°. 
sulcata, 30%. 


Zaphrentis, 65°. 
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New York State Education Department 
New York State Museum * 


PUBLICATIONS 


Postage or express to places outside of New York State must be paid 
in addition to the price given. On Io or more copies of any one publica- 
tion 20% discount will be given, the buyer to pay transportation. Editions 
printed are only large enough to meet special claims and probable sales. 
When the sale copies are exhausted, the price for the few reserve copies 
is advanced to that charged by secondhand booksellers, in order to limit 
their distribution to cases of special need. Such prices are inclosed in 
[]. All publications are in paper covers, unless binding is specified. 


Museum annual reports 1847-date. All in print to 1892, 50c a volume, 75c¢ in 
cloth; 1892-date, 75c, cloth. 


These reports are made up of the reports of the director, geologist, paleontologist, botanist and 
entomologist, and museum bulletins and memoirs, issued as advance sections of the reports. 


Geologist’s annual reports 1881-date. Rep’ts 1, 3-13, 17-date, O; 2, 14-16, Q. 


The annual reports of the early natural history survey, 1837-41, are out of print. 

Reports 1-4, 1881-84, were published only in separate form. Of the sth report 4 pages were 
reprinted in the 39th museum report, and a supplement to the 6th report was included in the goth 
museum report. The 7th and subsequent reports are included in the 41st and following museum 
reports, except that certain lithographic plates in the r1th report (1891) and 13th (1893) are omitted 
from the 45th and 47th museum reports. 

Separate volumes of the following only are available. 


y 
¥ 


Report Price _ Report— Price Report Price 

12 (1892) $:50 “17 $.75 £ ve © $40 

14 “75 18 “75 2 +40 
Teyp2ave 2 19 «40 23 .- In press 


16 I 20 +50 Pa 


In 1898 the paleontologic work of the State was made distinct. from the geologic and will 
hereafter be reported separately. “The two departments were reunited in/1g04. 


Paleontologist’s annual reports 1899-1903. 
See fourth note under Geologist’s annual reports. 
__ Bound also with museum reports of which they forma part. Reports for 1899 and 1900 may be 
; had for 20c each. Those for 1901-3 were issued as bulletins. In 1904 combined with geologist’s 
_ report, 


‘Entomologist’s annual reports on the injurious and other insects of the 
State of New York 1882-date. 3 
Reports 3-19 bound also with museum reports 40-46, 48-57 of which they form a part. Since 


I these reports have been issued as bulletins. Reports 3-4 are out of print, other reports with - 
_ prices are: - a 


+ 


Report Price Report Price Report Price ‘ ru 2 
I $.50 9 -- $.25_— 15 (En. 9) $.15 zs 
z +30 = 10 <335: 16 ( a 10) +25 ; 
5 25 Ir 25, 17 ( “ x4) .30 : : 
6 “15 12 25 18 17) .20 
eS .20 13 -10 EG (Gs Saran) ees 
Sime 25 - 14(En 5).20 20 [n press ieee 


eports a, 8-12 may also be obtained bound separately in cloth at 25c in addition to the price 


t's annwal reports|1867-date, |. ness, gee ee 
1lso with museum reports 21-date of which they form a part; the first t 
rst a fort and iS numbered a1. Reports 21-24, 20, 


2 (Botany bulle 


MUSEUM PUBLICATIONS 


Museum bulletins 1887-date. O. To advance subscribers, $2 a year or 50¢ 
a year for those of any one division: (1) geology, economic ‘geology, mineralogy, 
(2) general zoology, archeology and miscellaneous, (3) paleontology, (4) 
botany, (5) entomology. 


Bulletins are also found with the annual reports of the museum as follows: 


Bulletin Report Bulletin Report Bulletin _ Report Bulletin Report 
Gor 48, V.r Pars 54, V.I En 7-9 53, V-z Ar 3 52, V.r 
2 51, V.1 2,3 a“ Ne? 10 54, V.2 4 54, Var 
3 52, V-I 4 She Wat Ir ete) 5 V.3 
4 54) V-4 5,6 55) Ver 12, 13 V.4 6 55, V-1 
5 56, V-t 71-9 50, V.2 14 55, V-I 7 56, V.4 
Eg 5,6 48, v.t 23 Cen ae: 5-18 56, V.3 Ms 1, 2 V.4 
7 50, V.I 4 54) V-I 03 52, V.E ; 
8 53, V-r 5-7 Sag 4 53, V-E Memoir 
9 54, V2 8 55, V.t 5 55) Ver 2 49, V-3 
Io eS Aa 9 56, V3 6 56, V.4 3.4 53, V.2 
Ir 56, V.r En 3 48, V.I Ar x 50, V.r ; 
M 2 ree it 4-6 52, V.r 2 51, V.I 


The figures in parenthesis indicate the bulletin’s number as a New York State Museum bulletin. 


Geology. G1 (14) Kemp, J. F. Geology of Moriah and Westport Town- 
shine, Essex Co. N. Y., with notes on the iron mines. 38p. 7pl. 2 maps. 
Sep Beg LOC: 

G2 (19) “Merrill, 1a fed SE Guide to the Study of the Geological Collections 
of the New York State Museum. 162p. r1gpl. map. Nov. 1898. [5oc] 

G3 (21) Kemp, J. F. Geology of the Lake Placid Region. 24p. ipl. map. 


Sep. 1898. Sc. 
G4 cage amet chs J. B. Pleistocene Geology of Nassau County and 
h of Queens. 58p. il. opl. map. Dec. 1901. 25¢c. 
G5 a) Merri F: J. H. Description of the State Geologic Map of 1got. 
2 maps, tab. Oct. 1902. Joc. 
G6 (78) Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer 
Co. - 98p. il. “15pl..2 maps. -Jan. 1905. - 30c. 
Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. In press. 
Ancient Water Levels of the Champlain and Hudson Valleys. In~ 


pre. 
Casyiae. HP. Geology of the Northeast Adirondack Region. Jn press. 
Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. In press. 
oes = Crystalline Rocks of Warren and Washington Counties. In 
reparation. 


Economie geology. Egl (3) Smock, GS te pa . 

= New York sep. re bet dara uilding Stone in the State of 
—— First Report on the Iron a Nie d Iro 

the State of New York. 6+7op. map. ane ee i if roe ny 

Ee3 ee —— Building Stone in New York. 2zop. Ste tab. Sep. 1890, 


Eg4 ‘ay ee F:J .H. Salt and prea Industries of New York. gap. 


maps, II ah A 
Eg5 (i i Ries, deinrich. Clay Tirayecencct New “York. 174p. 2pl. ; 


weg Sg Mint Renae of Mn ots 
50c * 


NEW YORK STATE EDUCATION DEPARTMENT 


Mineralogy. Ml (4) Nason, F. L. Some New York Minerals and their 
Localities. 2op. r1pl. Aug. 1888. [roc] 

M2 (58) Whitlock, H. P. Guide to the Mineralogic Collections of the New 
York State Museum. 150p. il, 3opl. 11 models. Sep. 1902. 4oce. 

M3 (70) —— New York Mineral Localities. trop. Sep. 1903. 200. 


Paleontology. Pal (34) Cumings, E. R. Lower Silurian System of East- 
ern Montgomery County; Prosser, C: S. Notes on the Stratigraphy of 
Oe ee Valley and Saratoga County, Naw. 74p. stopl.-mapy May, 


Pa2 (89) Ciarke, J: M.; Simpson, G: B. & Loomis, F: B. Paleontologic 
Papers 1. 7ap. il. See Oct. 1900. 5¢, 
Contents: Clarke, J: M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 
the Chenango Valley, N.Y. 


— Paropsonema cryptophya; a Peculiar Echinoderm from the Intumescens-zone (Portage 
Beds) of Western New York. 


—  Dictyonine Hexactinellid Sponges from the Upper Devonic of New York. 
—The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. 

Simpson, G: B, Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F: B. Siluric Fungi from Western New York. 


Pa3 (42) Ruedemann, Rudolf. Hudson River Beds near Albany and their 
Taxonomic Equivalents. I14p. 2pl. map. Ap. IgoI. 25c. 
Pa4 (45) Grabau, A. W. Geology and Paleontology of Niagara Falls and 
Vicinity. 286p. il. 18pl. map. Ap. I90%. 65c; cloth, goc. 
Pad (49) Ruedemann, Rudolf; Clarke, J: M. & Wood, Elvira. Paleon- 
tologic Papers 2. 240p. 13pl. Dec. 1901. 40c. 
Contents: ae ee Rudolf. Trenton Conglomerate of Rysedorph Hill. 
Clarke, J: M. Limestones of Central and Western New York nterbedded with Bituminous 
Shales of the Marcellus Stage. 
Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co. N Y, 
Clarke, J: M. New Agelacrinites. 
——Value of Amnigenia as an Indicator of Fresh-water Deposit$ during the Devonic of New 
York, Ireland and the Rhineland. 
Pa6 (52) Clarke, J: M. Report of the State Paleonblovist 1901. 28op. il. 
gpl. map, 1 tab. July 1902. 40. 


Pa7 oo —— Stratigraphy of Canandaigua and Naples Quadrangles. 
8p. map. June 1904. 25c. 
_ Pas (65) — Catalogue of Type Specimens of Paleozoic Fossils in the New 
York State Museum. 848p. May 1903. $1.20, cloth. 
_ Pa (69) —— Report of the State Paleontologist 1902. 464p. 52pl. 8 maps. 
Nov. 1903. $1, cloth. 
_ PalO (80) —— Report of the State Paleontologist 1903. 3906p. 2opl. map. 
Feb.-1905. 85c, cloth. 
. Pall ie = & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 
ar. 1905. 


Mar. 25C. 
Pala. (82) — Geologic Map of ‘die Tully Quadrangle. 4op. map. Ap. 1905. 


9 Chas: A. W. Guide to the Geology and Paleontology of the Schoharie 
Region. J press. 

~ Ruedemann, Rudolf. Cephalopoda of eaatanto te and Chazy Formations 
of Champlain Basin. In preparation. 


ey Zl aa aed one W: B. Preliminary List of New York Unioni- 
: 

22 S —— — "Beaks of finite Inhabiting the Meche: of ‘Albany, Newaivs 
f [ps i oot . 1890. TOC. 

73 a 8 ah Miller, ¢ . S. es Preliminary List of New York ners 124p. 


S. Check List of Ne Von Birds. 224p. "As. 3 i ek 
ie Key to the Land Mammals of No Northeastern N rt 


MUSEUM PUBLICATIONS 


Z9 (60) Bean, T. H. Catalogue of the Fishes of New York. 784p. Feb. 
1903. $1, cloth. t ‘ i 

Z10 (71) Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 
op. 4pl. Sep. 1903. 0c. 

iets Elizabeth J. Catalogue of New York Mollusca. In press. 

Paulmier, F. C. Higher Crustacea of New York City. In press. 

Eaton, E. H. Birds of New York. Jn preparation. 

Entomology. Enl (5) Lintner, J. A. White Grub of the May Beetle. 32p. 
il. Nov. 1888. 0c. ; 

En2 (6) —— Cut-worms. 36p. il. Nov. 1888. Joc. 

En3 (13) —— San José Scale and Some Destructive Insects of New York 
State. s4p. 7pl. Ap. 1805. 5c. - ; 

En4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. 5pl. 


June 1808. 5c. 


See Ents. 
En5 (23) —— 14th Report of the State Entomologist 1898. rsop. il. gpl. 
Dec. 1898. 20¢. ‘ 
En6 (24) —— Memorial of the Life and Entomologic Work of J. A. Lint- 


ner Ph.D. State Entomologist 1874-98; Index to Entomologist’s Re- 
ports 1-13. 316p. ipl. Oct. 1899. 35¢. 
Supplement to r4th report of the state entomologist. 

En7 (26) Collection, Preservation and Distribution of New York In- 
sects. 36p. il. Ap. 1899. 5c. 

En8 (27) —— Shade Tree Pests in New York State. 26p. il. spl. May 


1899. SC. 

En9 (31) —— isth Report of the State Entomologist 1899. 128p. June 
1900. I5¢. 

En10 (36) —— 16th Report of the State Entomologist 1900. 118p. 16pl. 


ar. IQ0I. 25¢. 
Enll (37) —— Catalogue of Some of the More Important Injurious and 
Beneficial Insects of New York State. 54p. il. Sep. 1900. Toc. } 
Enl2 (46) —— Scale Insects of Importance and a List of the Species in 


New York State. o4p. il. 15pl. June 1901. 25c. 

Enl3 (47) Needham, J. G. & Betten, ictactae, Aquatic Insects in the 
Adirondacks. 234p. il. 36pl. Sep. to01. 45c. 

Enl4 (53) Felt, E. P. 17th Report of the State Entomologist 1901. 232p. 
il. 6pl. Aug. 1902. 3o0¢. 

ae! —— Elm Leaf Beetle in New York State. 46p. il Spl. Aug. 
1902. I5c. 

This isa revision of En4 containing the more essential facts observed since that was prepared. 


ee 


Enl6 (59) Grapevine Root Worm. 4op. 6pl._Dec. 1902. r5¢. 
See Enrg. i 
Enl™ (64) —— 18th Report of the State Entomologist 1902. r1op. 6pl. 


20¢. 


E 18. (88) Ne 
3 eedham, J. G. & others. Aquatic I i 
Aug. 1903, ° oc, cloth. quatic Insects in New York. 322p. 


sapl. 
Enl9 (72) Felt, E. P. Grapevine Root Worm. s8p. r13pl. Nov. 1903. 20¢. 
This is a revision of Enx6 containing the more essential facts observed since that was prepared. 


En20 (74) & Joutel, L. H. M 
ene onograph of the Genus Saperda. 88p. 


vidi (76) Felt, E. P. roth Report of the State Entomologist 1903. 150p. pie 


904. I5¢. 

En22 (79) —— i ici i 

: ot. ae Mosquitos or Culicidae of New York. 164p. il. 57pl. Oct. 
eedham, J. G. & others. May Flies and Midges of New York 

one 15), eee Report of the State utcemuloeiee wher totem 
otany. Bol (2) Peck, C: H. Contributions to th df 

. ay York. 66p. apl. May 1887. Out of Reine: Pern OL ae 
02 (8) —— Boleti of the United States. 96p. Sep. 1889. [soc 


Bo3 (25) —_ awe ] a 
0 1 by porta of the State Botanist 1808, 76p. spl. Oct. 1899. 


~ 
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Bo4 (28) —— Plants of North Elba. 206p. map. June 1899. 200. 

Bod (54) —— Report of the State Botanist rqor. 58p. 7pl. Nov. 1902, 4oc. 

Bo6 (67) —— Report of the State Botanist 1902. 1906p. spl. May 1903. 
50c. 

Bo7 (75) Report of the State Botanist 1903. 7op. 4pl. 1904. 4oc. 


— Report of the State Botanist 1904. In press. 


Archeology. Arl (16) Beauchamp, W: M.. Aboriginal Chipped Stone Im- 
plements of New York. 86p. 23pl. Oct. 1807. 25¢c. 


Ar2 (18) —— Polished Stone Articles used by the New York Aborigines. 
to4p. 35pl. Nov. 1897. 25c. 

Ar3 = —— Earthenware of the New York Aborigines: 78p. 33pl. Oct. 
1808. 25¢. 

Ar4 (32) —— Aboriginal Occupation of New York. 1090p. 16pl. 2 maps. 
Mar. 1900. 30¢. 

Ar5 (41) —— Wampum and Shell Articles used by New York Indians. 
166p. 28pl. Mar. 190r. 3oc. 

Ar6 (50) —— Horn and Bone Implements of the New York Indians. 112p. 


43pl. Mar. 1902. 300. 
Ar? (55) ——Metallic Implements of -the New York Indians. g4p. 38pl. 
June 1902. 25¢. 


Ar8 (73) —— Metallic Ornaments of the New York Indians. 122p. 37pl. 
Dec. 1903. 30¢. 
Ar9 (78) —— History of the New York Iroquois. 340p. 17pl. map. Feb. 


1905. 75c, cloth. 

— Perch Lake Mounds. In press. ; 

—— Aboriginal Use of Wood in New York. In press. 

Miscellaneous. Ms1 (62) Merrill, F: J. H. Directory of Natural History 
Museums in United States and Canada. 236p. #Ap. 1903. joc. 

Ms2 (66) Ellis, Mary. Index to Publications of the Néw York State Nat- 
ural History Survey and New York State Muséum 1837-1902. 418p. 
June 1903. 75c, cloth. 

Museum memoirs 188o-date. ‘ 

1 Beecher, C: E. & Clarke, J: M. Development of some Silurian Brachi- 
opoda. g6p. 8pl. Oct. 1889. Out of print. 

2 Hall, pte = Clarke, J: M. Paleozoic Reticulate Sponges. 350p. il. 7opl. 
I I, cloth, 

3 Clarke. J: M. The Oriskany Fauna of Becraft Mountain, Columbia Co. 
N. Y. 128p. gpl. Oct. 1900. 8oc. 

4 Peck, C: H. N. Y. Edible Fungi, 1895-99. 1106p. 25pl. Nov. 1900. 75¢c. 


This includes revised descriptions and illustrations of fungi reported in the 49th, srst and s2d 
reports of the state botanist. 


5 Clarke, J: M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
New York State. 1096p. 21pl. July 1903. $1.50, cloth. 
6 —— Naples Fauna in Western New York. 268p. 26pl. map. $2, cloth. 
7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p. 17pl. Feb. 1905. $1.50, cloth. 
Felt, E. P. Insects Affecting Park and Woodland Trees. /z press. 
Clarke, J: M. Early Devonic of Eastern New York. In preparation. 
Natural history of New York. 3ov. il. pl. maps. Q. Albany 1842-94. 
DIVISION I zooLocy. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v. il. pl. maps. sq. Q. Albany 1842-44. Out of print. 
Historical introduction to the series by Gov. W: H. Seward. 178p. 
v.I ptr Mammalia. 13+146p. 33pl. 1842. 
300 copies with hand-colored plates. 
v.2 pt2 Birds. 12+380p. 141pl. 1844. 
Colored plates. = 
v.3 pt3 Reptiles and Amphibia. 7+o8p. pt4 Fishes. 15t4r5p. 1842. 
pt3-4 bound together. 


MUSEUM PUBLICATIONS 


v. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 7gpl. 
1842. : 
Paceoled with hand-colored plates. 

v.5 pts Mollusca. 4+27Ip. 4opl. pt6 Crustacea. 7op. 13pl. 1843-44. 
Hand-colored plates: pts-6 bound together. 

DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and med- 
ical properties. 2v. il. pl. sq. Q. Albany 1843. Out of print. 

v.1 Flora of the State of New York. 12+484p. 72pl. 1843. 

300 copies with hand-colored plates. 

v.2 Flora of the State of New York. 572p. 8opl. 1843. 
300 copies with hand-colored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com-. — 
prising detailed descriptions of the minerals hitherto found in the State — 
of New York, and notices of their uses in the arts and agriculture. il. pl. — 
sq. Q. Albany 1842. Out of print. : 

v. eee Economical Mineralogy. pt2 Descriptive Mineralogy. 24+536p. 
1842. - : 
8 plates additional to those printed as part of the text. — 

DIVISION 4 GEOLOGY. Mather, W: W.; Emmons, Ebenezer; Vanuxem, Lard- — 
ner & Hall, James. Geology of New York. 4v. il. pl. sq. Q. Albany 
‘1842-43. Out of print. : 2 

v.1 ptr Mather, W: W. First Geological District. 37+653p. 46pl. 1843. 

Vv. ee Emmons, Ebenezer. Second Geological District. 10+437p. 17pl. 
1842. * 

v.3 pt3 Vanuxem, Lardner. Third Geological District. 306p. 1842. »f 

v. 4 Pie Hall, James. Fourth Geological District. 22+683p. r1opl. map. — 
1843 ne 

DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; ~ 

comprising an account of the classification, composition and distribution _ 
of the soils and rocks and the natural waters of the different geological — 
formations, together with a condensed view of the meteorology and agri-- 
Sp Se productions of the State. 5yv. il. pl. sq. Q. Albany 1846-54. Out 
of print. es - 

v. ra of the State, their Composition and Distribution. 11+371p. 2rpl. 
7 I . “ 7 iam a 

. _v. 2 Analysis of Soils, Plants, Cereals, ete. 8+343+46p. 42pl. 184¢ 
=] With hand-colored plates. 335 ae 40. 
| v.3 Fruits, etc. 8+340p. 1851. ets ome 
Vv. 4 ‘Plates to accompany v. 3. o5pl. 185r. rok Rees 
and-colored, Me pe 


v.5 Insects Injurious to Agri : = 
oe With Nene. colored pistes: rs ences hint pe sop. 1854s 


a 
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v.6 Corals and Bryozoa of the Lower and Upper Helderberg and Hamil- 
ton Groups. 24+208p. 67pl. 1887. $2.50. 

v.7_ Trilobites and other Crustacea of the Oriskany, Upper Helderberg, 
Hamilton, Portage, Chemung and Catskill Groups. 64+236p. 46pl. 1888. 
Cont. supplement to v. 5, pt2. Pteropoda, Cephalopoda and Annelida. 
42p. 18pl. 1888. $2.50. : F 

v.8 ptr Introduction to the Study of the Genera of the Paleozoic Brachi- 
opoda. 16+367p. 44pl. 18092. $2.50. 

—— pt2 Paleozoic Brachiopoda. 16+394p. 84pl. 1804. $2.50. 

Catalogue of the Cabinet of Natural History of the State of New York and 
of the Historical and Antiquarian Collection annexedthereto. 242p. O. 
1853. 

Handbooks 1893-date. 714x12% cm. 

In quantities, 1 cent for ak 16 pages or less. Single copies postpaid as below. 

H5 New York State Museum. 52p. il. 4c. 

Outlines history and work of the museum with list of staff 1902. 

H13 Paleontology. 12p. 2c. 

Brief outline of State Museum work in paleontology under heads: Definition; Relation to 
biology; Relation to stratigraphy; = ett) of paleontology i in New York. 

H15 Guide to Excursions in the Fossiliferous Rocks of New York. 
124p. 8c. 

Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 


for the use of teachers and students desiring to acquaint themselves more intimately with the 
classic rocks of this State. 


HI6 Entomology. I6p. 2c. 

H17 Economic Geology. 44p. 4c. : 

H18 Insecticides and Fungicides. 20p. 3c. 

H19 Classification of New York Series of Geologic Bortnations. 22D meses 

Maps. Merrill, F: J. H. Economic-and Geologic Map,of the State of New 
York; issued as part of Museum bulletin 15 and chegath Museum Report, 
v.I. 50x67 cm. 1804. Scale 14 miles tominch. rc. 

— Geologic Map of New York. tgo1. Scale 5 ene to rinch. Jn atlas 


form $3; mounted on rollers $5. Lower Hudson sheet 6oc. 
The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Dutchess, Putnam, 
Westchester, New York, Richmond, Kings, Queens and Nassau counties, and parts of Sullivan, 
Ulster and Suffolk counties; also ynortheastern New Jersey and part of western Connecticut. 
— Map of New York showing the Surface Configuration and Water 
Sheds. 190%. Scale 12 miles to 1 inch. rc. 
Geologic maps on the United States Geological Survey topographic base; 
scale t-in.=1 m. Those marked with an asterisk have also been pub- 
_jished separately. = 
county. Mus. rep’t 49, v. 2. 1898. 50c. ie ; 
ea around Lake Placid. Mus. bul. 21. 1808. 
icinity of Frankfort Hill [parts of Herkimer and Oneida counties]. 2 
Mus. rep’t 51, v. I. 1800. 
ockland county. State ae rep’t 18. _ 1800. 
an iBany and Ret Mus. — 34. 
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